Mann Whitney U-test was used when comparing independent groups and Wilcoxon's signed-rank test was used when comparing dependent groups. Results: Of the 77 physicians, 38 participated only at baseline (group 1) and 39 participated in both registrations (group 2). The overall use of CRP nearpatient tests was 37% in group 1 and 28% in group 2 (Chi-square p < 0.001), and the overall use of Strep-A near-patient tests was 31% and 20%, respectively (Chi-square p < 0.001). When the Strep-A near-patient test was negative in pharyngitis/tonsillitis, antibiotics were prescribed to 45% in group 1 and to 12% by group 2 (Chisquare 0.003). Conclusion: In conclusion, this study showed that physicians, who were more inclined to complete audit participation, used near-patient tests and prescribed antibiotics more correctly, according to the national guidelines for respiratory tract infections, than physicians who discontinued the participation. To achieve a rational use of antibiotics, near-patient tests and prescription of antibiotics must be used according to guidelines.
INTRODUCTION
Respiratory tract infection (RTI) is one of the most common reasons for consulting primary health care (PHC) in the Nordic countries [1, 2] . In Sweden, approximately 18% of all physician appointments in PHC are attributable to RTI [1] , and of all patients seeking for RTI at a PHC Centre (PHCC), 49% were prescribed antibiotics [3] .
Sweden has national guidelines on how to manage RTIs [4] [5] [6] [7] . In cases of sore throat only, patients with more than three Centor criteria should be tested with a rapid test for Streptococcus pyogenes (Strep-A) and treated with antibiotics if positive [8] . Near-patient Strep-A tests show whether or not Streptococcus pyogenes (S.p) are present with more than 95% specificity and 60% -96% sensitivity, using culture as the gold standard [9] . C-reactive protein (CRP) is recommended in lower RTIs when pneumonia cannot be clinically excluded [10] . The high use of Strep-A and CRP in Sweden has been questioned [11] .
Antibiotic resistance is increasing, and the higher the level of antibiotic use is, the higher the risk of resistance in society [12] and in individuals will be [13] . Antibiotic prescribing for RTIs varies among general practitioners (GPs) in different countries [14] , different counties in Sweden [15] , and among GPs at different PHCCs [16] , as well as among individual GPs [17] , indicating that guidelines are not always adhered to. We know that prescribing patterns also differ among GPs who agree or decline to participate in medical audit registrations such as an audit according to the Audit Project Odense (APO) method [18] . However, we have not found any studies focusing on management of common infections and investigating differences in antibiotic prescribing and use of near-patient tests among physicians who complete an audit registration and those who discontinue their participation.
The APO method was used in the EU project Heath Alliance for Prudent Prescribing, Yield and Use of Antimicrobial Drugs in the Treatment of Respiratory Tract Infections (Happy Audit) [19] [20] [21] . From this project we know that the discontinuation rate varies among countries and the highest discontinuation level was among the Swedish participators [19] .
The main aim of this study was to study whether the initial use of near-patient tests and the antibiotic prescribing habits of physicians at PHCCs in Sweden differed among those who completed an audit registration and those who discontinued participation after baseline registration. The aim was also to study the use of nearpatient tests and antibiotic prescribing when the physician marked the diagnosis pharyngitis/tonsillitis. Another aim was to study if the use of near-patient tests and antibiotic prescribing by those who completed both audit registrations changed after a limited educationally oriented intervention.
MATERIAL AND METHODS

The APO Method
The audit registration was made according to the APO method. APO has been developed and successfully tested among different groups of GPs in the Nordic countries. It is carried out by the individual physician, who registers every appointment for a specific problem and notes action taken during the consultation [22] [23] [24] . The basic principle of the audit according to the APO method is a circle of elements including: first audit registration, individual feedback of the results from the registration, group discussion and follow-up activities (intervention), second registration and a final evaluation [25] .
Setting
This study was a prospective cohort study which was part of the EU project Heath Alliance for Prudent Prescribing, Yield and Use of Antimicrobial Drugs in the Treatment of Respiratory Tract Infections (Happy Audit) [20, 21] . In the Swedish part, a convenient sample of 18 PHCCs located in three counties in southern Sweden was chosen. The PHCCs were located in both rural and urban areas with approximately between 3000 and 10,000 listed patients. All physicians working at the PHCCs were invited to participate in the audit.
In Sweden, nurses often do the initial evaluation of the respiratory tract symptoms by phone, giving advice or recommending a consultation with a physician. No nurses were invited to take part in this audit.
The Happy Audit Project
During 4 weeks in January 2008 and 4 weeks in January 2009, the physicians were asked to register all appointments for RTIs. Each physician noted the age and sex of the patient, type of respiratory tract symptoms, and duration of symptoms. A diagnosis according to preset alternatives and the actions taken by the physician were also noted for each patient. Each PHCC received patient leaflets about RTIs to distribute to patients at appointments, and each physician received short guidelines about the Swedish recommendations for RTIs. All 77 invited physicians participated in the first audit registration in January 2008. Although the agreement was that all physicians would also take part in the second registration one year later, only 39 physicians completed the second registration. Thus there were two groups-group 1, physicians who discontinued participation after the follow-up meeting and intervention, but before the second registration and group 2, physicians who participated in both audit registrations (Figure 1 ).
Intervention
After the first registration an educational intervention took place during the spring of 2008. The authors visited the physicians at each PHCC on one occasion or in some cases the physicians from more than one PHCC together to inform them and to have a dialogue about how to manage RTIs according to the Swedish guidelines [4] [5] [6] 10] . At the meeting, each physician received a report including his own data and the overall results from the first registration. Thus the physicians were able to compare and discuss their own results at the meeting and decide on necessary changes in management according to national guidelines. We also arranged educational oriented meetings with the presence of national and local specialists of the research field focusing on new evidence regarding resistance development and consequences for management of RTIs.
Definitions
The illness included in "diagnosis recommended for treatment with antibiotics" were acute tonsillitis with a positive Strep-A near-patient test, acute otitis media in children younger than two years of age, pneumonia, COPD (Chronic obstructive pulmonary disease) with the note "probably a bacterial infection" marked on the audit registration and the diagnosis of sinusitis with duration of symptoms for at least ten days.
Statistical Methods
In this study physician from the same Primary Health Care Centres (PHCC) could either belong to group 1, the discontinued participating group or to group 2, the complete participating group. Thus there was a mix of physicians in the PHCCs. Our data were analysed in two ways. First, all consultations were analysed together. Second we aggregated each physician's consultations, calculating a mean value for each doctor based on different numbers of visits for each physician before we made the analyses, since we wanted to take into account that the physicians registered different numbers of consultations.
When comparing the total use of near-patient tests and the total use of antibiotics, the Chi-square test was used independent data on group level. When comparing data from the independent groups-group 1 and group 2 and taking into account that the physicians registered different numbers of consultations, the Mann Whitney U-test was used. When comparing the two dependent groupsbaseline registration and second registration in group 2 and also taking into account different numbers of registrations by each physician, Wilcoxon's signed-rank test was used.
The data analyses were performed using the SPSS 17.0. software.
Ethical
Approval was obtained from the local ethics committee in Blekinge as well as from all other participating countries. Informed consent was obtained from every participating physician.
RESULTS
Of the 77 physicians, 38 physicians representing all of the 18 PHCCs discontinued participation before the second registration (group 1). Thirty-nine participated fully in the audit process (group 2) representing 16 of the 18 PHCCs. Group 1 registered 812 consultations. Group 2, in which the 39 physicians completed participation, registered 1039 consultations in January 2008 and 895 consultations in January 2009. Table 1 shows the respiratory tract diagnoses in group 1 and group 2 from the baseline audit registration and, regarding group 2, from the second registration. Table 2 shows the proportion of antibiotic prescribing. Table 3 shows the mean proportion and range of CRP near-patient tests, Strep-A near-patient tests and antibiotic prescriptions when the different numbers of consultation registration by the physicians were taken into account.
Comparing Group 1 with Group 2
Consultation Level
For all diagnoses in the baseline audit registration there was a significant difference in the overall use of CRP near-patient tests between physicians belonging to groups 1 and 2, 37% vs 28% (Chi-square p < 0.001). There was also a significant difference in the overall use of Strep-A near-patient tests, 31% vs 20% (Chi-square p < 0.001), but not in the total number of antibiotic prescriptions, 44% vs 40% (Chi-square p = 0.07). When the Strep-A near-patient test was negative and the physician marked the diagnosis pharyngitis/tonsillitis, physicians in group 1 prescribed antibiotics to 45% as compared with 12% in group 2 (Chi-square 0.003).
Aggregated Data on Physician Level
When different numbers of consultation registrations by the physicians were taken into account in the baseline audit registration, the proportion of Strep-A near-patients tests in the group "diagnoses not recommended for treatment with antibiotics" was significantly higher in group 1 than in group 2 (Mann-Whitney U-test p = 0.02) ( Table 3) .
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OPEN ACCESS When the physician marked the diagnosis pharyngitis/ tonsillitis, and the different numbers of consultation registration were taken into account, Strep-A near-patient tests were used in 83% by group 1 and in 61% by group 2 (Mann-Whitney U-test p = 0.004). When the Strep-A near-patient test was positive and the different numbers of consultation registration were taken into account, the physician in both groups almost always treated the patient with antibiotics.
Group 2 before and after the Intervention
Consultation Level
After the intervention, the total use of Strep-A nearpatient tests among the physicians who completed both audit registrations decreased from 20% to 16% (Chisquare p = 0.02) and antibiotic prescriptions for "diagnosis not recommended for treatment with antibiotics" decreased from 27% to 22% (Chi-square p = 0.03).
Aggregated Data on Physician Level
After the intervention, there was a significant reduction in the overall use of CRP and Strep-A near-patient tests and in antibiotic prescription for the diagnoses classified as not recommended for treatment with antibiotics ( Table 3) . If the Centor critera (tonsillar exudates, swollen tender anterior cervical nodes, and history of fever >38.5) but cough was present [26] the proportion of Strep-A tests used decreased from 14% to 7% (Wilcoxon's signed-rank test p = 0.003). 
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DISCUSSION
The results show that physicians who only participated at baseline (group 1) prescribed more antibiotics for tonsillitis/pharyngitis when the Strep-A near-patient test was negative. The overall use of CRP near-patient tests and Strep-A near-patient tests was also higher in this group than among physicians who completed both audit registrations (group 2). The APO method makes it possible to collect and analyse a great deal of information about a consultation in a simple way, and it is a useful tool for inducing and maintaining desirable changes in prescribing habits [27] .
At the beginning of the study all physicians who agreed to participate received the same information about the study, and were informed that it was an educationally oriented study with two registration periods, one at the beginning of the study period and one a year later. We do not know whether or not the physicians actually registered all consultations for respiratory tract infections.
One strength of the study is that when we compared group 1 and group 2 we only used the data from the first registration period for those physicians who participated in both registrations (group 2). Another strength is that in one analysis we also took into account the fact that the number of registered consultations varied between the physicians, by aggregating data on physician level. Multilevel modelling was not applicable in this small study. Despite the fact that this registration method demanded little effort on the part of the physicians', nearly half of them chose not to take part in the second registration. One explanation might be differences in the interest in the topic. It may feel simpler to participate when you are already interested in a topic. This idea is supported by other behavioural studies [28] . Another reason might be the question of whether or not the physicians find it important to study their own habits. If there is an interest in the topic combined with an interest in studying one's own habits, we think the likelihood for full participation is greater.
To our knowledge, this is the first study of differences among physicians with "discontinued participation" and physicians with "complete participation" concerning antibiotic prescribing patterns and use of near-patient tests. One audit concerning diabetes care found a difference in blood pressure management but not in any other process parameter between "discontinued" and "complete" participation [23] . According to a previous study, physicians choosing to take part from the beginning in a registration study have different antibiotic prescribing habits than physicians choosing not to take part [18] , and our study indicates that there also are different habits between those willing to complete an audit registration and those who were not.
This study shows that there were differences in management of RTIs between the two groups, and it is clear that the physicians who only participated at baseline Copyright © 2014 SciRes.
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were also less inclined to follow the guidelines. The short educationally oriented intervention also indicated that those who completed participation complied better with the recommendations after the intervention. For example, decreased use of Strep A were seen which might be a result of the intervention. However, this needs to be investigated further in a randomised controlled trial. Strep-A near-patient tests can be helpful in finding S.p. in clinical work, but it is very important to have strict criteria for when they should be used. A previous Swedish study indicated just like ours that there is an overuse of near-patient tests [29] . If physicians use them improperly there is a risk of overuse of antibiotics since carriers of S.p. also will be diagnosed. The importance of monitoring the use of near-patient tests should be born in mind when introducing near-patient testing in new countries.
Since rational use of antibiotics is of major concern for minimizing antibiotic resistance, any intervention method that leads to less prescribing is of value. It is well known that the choice of whether or not to prescribe antibiotics is determined by the habits of the consulting physician [30] . Studies in continuing medical education (CME) have shown that when a topic is of relatively great interest to the physician there is an improvement, irrespective of CME or not, and when a topic is not of particular interest, CME in that topic is important [28] . If you are familiar with the guidelines and also have opportunities to discuss them, you comply with them. Review articles have also shown that CME activities were associated with improvements in physicians' knowledge [31] and that adding media such as the Internet or multiple educational techniques was more successful than using just one technique [32] . Possibly compulsory CME activities can be one way of dealing with the problem of non-adherence to guidelines.
CONCLUSION
These findings provide some evidence that those who do not like to participate in studies like the Happy Audit project are likely to behave in a way that is less evidencebased. This suggests that education and implementation activities should be supported by the employer and viewed upon as a never ending, iterative process in order to increase both participation and fulfilling of such processes. Perhaps a clear recommendation from the employer of the importance of taking part in projects such as Audit registrations would be valuable. In conclusion, this study showed that physicians, who were more inclined to complete audit participation, used near-patient tests and prescribed antibiotics more correctly, according to the national guidelines for respiratory tract infections, than physicians who discontinued the participation. To achieve a rational use of antibiotics, near-patient tests and prescription of antibiotics must be used according to guidelines.
